Background: To examine sexual violence across the lifespan among transgender and cisgender people living with HIV and its associations with recent risk behaviors.
INTRODUCTION
Sexual violence, as defined by the Centers for Disease Control and Prevention, reflects the experience of a sexual act (eg, rape, unwanted sexual touching, and pressure or coercion to engage in sexual acts) committed against an individual without their freely given consent. 1 These acts are disproportionately targeted against members of marginalized groups such as women (relative to men), 2 sexual minorities (relative to heterosexuals), 3 and transgender persons 4 [relative to cisgender persons (ie, an individual whose personal gender identity corresponds to the sex they were assigned at birth 5 ) ]. In the United States, national estimates indicate that 19.3% and 43.9% of women have experienced rape (ie, "completed or attempted forced penetration or alcohol-or drug-facilitated penetration") or other forms of sexual violence, respectively, in their lifetime; this is prevalence almost 10 times that of men. 2 Although nationally representative data do not provide insight into experiences of sexual violence among transgender individuals, a review of estimates across studies of transgender people indicates an even higher prevalence of sexual violence in this population, where most studies found approximately 50% of transgender persons were affected. 4 As the prevalence of sexual violence varies by gender, so too does the age at which sexual violence is first experienced across the lifespan, with cisgender men and transgender people being more likely to initially experience sexual violence in childhood 4 compared with cisgender women who more typically first experience sexual violence in adolescence and young adulthood. 2 To date, there have been limited efforts to examine experiences of sexual violence by gender that extend beyond the cisgender man-woman binary.
Experiences of sexual violence have been well documented to increase individuals' risk for numerous health concerns, including injury, pelvic pain, mental health, and trauma symptoms, as well as poorer sexual and reproductive health outcomes, including HIV. [6] [7] [8] [9] Previous research has demonstrated heightened sexual-and substance-using risk behaviors known to increase the risk of acquiring or transmitting HIV among persons with a history of sexual violence. 10, 11 This work demonstrates historic sexual abuse such as that occurring in childhood, and recent experiences of sexual violence, as significant correlates of both HIV and risk behaviors associated with HIV transmission and includes research mostly with cisgender women and sexual minority men at risk for HIV. [12] [13] [14] [15] Less research has explored whether gender identity, inclusive of transgender women, and sexual violence are associated with ongoing sexual and substance use risk behavior among people living with HIV (PLWH). Such analyses are needed, given the disproportionate prevalence of HIV (estimated 22%-28%) 16, 17 and sexual violence 4 facing transgender women in the United States.
To explore these issues among PLWH, this article will assess experiences of sexual violence across the lifespan among a sample of adult PLWH recruited from communitybased organizations in the US and whether such experiences, in terms of both timing and perpetrator, differ by gender identity (cisgender male, cisgender women, transgender women). We also examine the associations between lifetime history of sexual violence and gender identity with recent sexual and substance use risk behaviors. Documentation of the relationships between ongoing HIV risk and experiences of sexual violence among PLWH could meaningfully inform ways sexual violence, as a determinant of health, may contribute to the ongoing transmission of HIV. Identifying ways in which such relationships might differ by gender identity could further inform a more targeted gender-and trauma-responsive public health response, vis-à-vis policy, and service delivery efforts, that integrates the prevention and treatment of sexual violence into national efforts aimed at reducing future HIV infections.
METHODS

Participants and Procedures
Baseline data were collected (October 2013-August 2016) as part of a multisite community-based HIV test and treat initiative. Seven community agencies across the United States recruited PLWH not engaged in-or tenuously engaged in (ie, inconsistent use of care across the last year or no use in the last 6 months)-HIV medical care. These agencies serve communities reflective of priority populations disproportionately affected by HIV/AIDS in the US epidemic in both major metropolitan areas (black and Latino men who have sex with men, transgender women, women of color, recently incarcerated persons, and persons who inject drugs) and the suburban Mid-Atlantic and rural Southeastern regions (low-income African Americans). Sites recruited participants through outreach using health care client listings, service programs (eg, substance abuse treatment, reentry), advertisements, and snowball sampling and/or through outreach at specific venues (eg, bath houses), focusing on their populations of interest (eg, transgender women, substance using, prison reentry, black women), which varied by site. Participants were required to be aged 18 or older and diagnosed with HIV or at risk for HIV and willing to test at the time of enrollment. Only participants diagnosed with HIV were included in current analyses (N = 583), excluding 31 HIVnegative participants.
Subsequent to eligibility verification and informed consent acquisition, eligible participants were asked to complete an in-person baseline survey administered by trained agency or external evaluation staff. All surveys were conducted in private locations on paper or using mobile tablets, per agency preference. Participants were then linked to either an enhanced intervention to support engagement in HIV care and uptake of antiretroviral therapy or the agencies' standard of care services reflecting a control comparison, per the larger study's evaluation design. Three-and six-month follow-up surveys were conducted but are not included in current analyses. Remuneration for participants' time given to study activities was decided by each study site with a concerted effort to be responsive to the needs of their clientele while maintaining an established rapport with their respective communities. Remuneration values for the baseline assessment ranged from $10 to $25. All study procedures were approved by the institutional review boards of each site and/or the institution of the multisite initiatives evaluation team.
Measures
Sociodemographic items included age, sexual orientation [bisexual, lesbian/gay/queer (LGQ), heterosexual], and gender identity [man, woman, or transgender women (maleto-female), or transgender man (female-to-male)]. No participants identified as transgender men. With the recognition that transgender individuals may self-identify as men or women, rather than transgender in the survey, a validity assessment was performed based on agency gender identity records. If the individual reported as transgender in either the study survey or the agency record, they were defined as transgender for these analyses to reflect their potential exposure to genderbased vulnerabilities. Participants not identified as having a lived transgender experience by either method were coded as a cisgender man or a cisgender woman. A single item also assessed time since HIV diagnosis, dichotomized as ,12 or $12 months.
Sexual violence was measured using a series of items taken from a previously published measure on violence created for use with clinic-based populations living with or at risk for HIV/sexually transmitted infection. [18] [19] [20] Experiences of sexual violence were defined as, "having been forced or pressured for sex," or having someone "physically hurting the sexual parts of your body, including touching that made you feel uncomfortable." Participants indicated if they had ever (Yes, No) experienced sexual violence, and then indicated at which time points in their lifetime they experienced such events (Yes, No): childhood (infancy-11 years), adolescence (12-17 years), young adulthood (18-24 years), adulthood (25 years or older), and more recently (last 12 months). For each time point on which they reported yes (multiple time points could be selected), they were asked about their relationship to the perpetrator (eg, parent, partner) through a series of closed-ended options and an additional open-ended "other" option. Based on frequencies across categories including "other," responses were categorized as follows: family members/caregivers [parents, other family members, current/former partners of a family member, foster family members, and nonfamily caregivers (eg, teacher, babysitter)], partners (previous/current sexual or primary partner), personal or family acquaintances (peers, acquaintances, family friend/neighbor, and acquaintance of a family member), persons from drug and sex work interactions (sex work clients, drug dealers), and other (strangers, gang members, prisoners, law enforcement, and perpetrator type not specified).
Risk behaviors included both sex and substance userelated risks. Sexual risk behavior having occurred in the last 90 days reflected participants who indicated (Yes, No) whether they had engaged in condomless sex (vaginal or anal), had multiple (.1) sexual partners, or "sold sex in exchange for money, drugs, food, or other goods." Drug-and alcohol-related risk behaviors were assessed using the TCU-DS2 and an adapted version of the AUDIT-10 (items 1-3, 9-10), 21 respectively. 22 Drug-related risk (Yes, No) in the last 30 days reflected any self-reported illicit drug use (excluding marijuana) or having experienced any harms (ie, creating difficulties in relationships or daily functioning) because of this use. Alcohol-related risk (Yes, No) reflected participants who indicated that they had engaged in binge drinking ($5 drinks in one setting; adapted from AUDIT item 3) in the last 30 days or experienced alcohol-related harms (ie, one's drinking resulting in injury to self or others; AUDIT items 9-10) in the last 12 months.
Statistical Analysis
Descriptive statistics were used to characterize the sample's basic demographics, histories of sexual violence including timing and perpetrator types, and more recent sexual and substance use-related risk behaviors. Fisher exact test (P , 0.05) assessed for between-group differences in histories of sexual violence across the lifespan by gender identity. Mixed-effects logistic regression models (GLMMs) with a random effect for study site (agency) were used to test for associations between gender identity and history of sexual violence across the lifespan and for the associations of gender identity and having experienced lifetime sexual violence on more recent sexual and substance use risk behaviors. All models adjusted for sexual orientation, age, and time since HIV diagnosis. Education, homelessness, and history of incarceration were considered for inclusion as covariates but were not significantly associated with outcomes. To investigate potential effect modification, the interaction between gender identity and sexual orientation was added to all adjusted models, and statistical significance of the interaction term was evaluated at the a = 0.15 level. All tests were two tailed, and analyses were conducted using SAS, Version 9.4 (Cary, NC).
RESULTS
Participant Characteristics
Participants (N = 583, median age = 45.0 years, range: 18-78; 6.2% young adults age 18-24) were 55.1% cisgender men, 34.1% cisgender women, and 10.8% transgender women (Table 1) . Just over half of the sample (55.4%) identified as heterosexual, 29.0% were LGQ, and 15.6% identified as bisexual. The majority of both cisgender and transgender women identified as heterosexual (79.5% and 63.9%, respectively), compared with 38.7% of men. Although 43.8% of men identified as LGQ or bisexual, only 6.2% of cisgender women and 26.2% of transwomen women identified as such. The majority were black (75.5%) or Hispanic (15.1%). Most participants (86.5%) had been diagnosed as HIV positive for 12 months or more (7.9%, ,3 months). Most participants were not employed full-time (90.9%) and lived on $1000 per month or less (81.3%).
Regarding sexual risk behaviors in the last 90 days, almost one-quarter (23.1%) had multiple sex partners, 22 .3% reported condomless anal or vaginal sex, and 9.0% had sold sex in this timeframe. Both condomless sex and selling sex were more common among transgender women (38.1% and 37.1%, respectively) relative to men (21.8% and 4.1%) and cisgender women (18.1% and 8.1%). Substance use behaviors in the last 30 days reflected 19.1% of the sample who reported any illicit drug use (excluding marijuana) and 13.7% who reported experiencing harms related to their use. Sixteen percent (16.3%) reported binge drinking in the last 30 days, and approximately 10% of participants reported experiencing harms related to their alcohol use in the last 12 months.
Histories of Sexual Violence by Gender Identity
In total, 33.2% of the sample reported having ever experienced sexual violence in their lifetime (Table 2 ). In general, experiences of sexual violence across the lifespan were highest in childhood (19.6%), gradually decreasing through adolescence (16.1%), young adulthood (11.3%), and into adulthood (9.6%), acknowledging that 6.2% of participants (cisgender men 4.3%, cisgender women 1.7%, and transgender women 0.2%) were still young adults (Fig. 1 ). Significant differences by gender identity were observed in the proportion of participants experiencing sexual violence across the lifespan, demonstrating a disproportionate burden of sexual violence affecting transgender women at each developmental timeframe (childhood: 33.3%, P = 0.015; adolescence: 33.3%, P , 0.001; young adulthood: 27.0%, P , 0.001; adulthood: 20.6%, P , 0.001; last 12 months: 8.1%, P = 0.04; lifetime: 55.6%, P , 0.001) compared with cisgender men. A similar pattern was observed for cisgender women across the lifespan compared with cisgender men.
Focusing on experiences of sexual violence in the last 12 months, we also observed a significantly higher proportion of transgender women (8.1%) who were affected compared with cisgender men (1.9%) and cisgender women (2.6%).
As reported in Table 2 , among those experiencing sexual violence in childhood and adolescence, most reported that these experiences were perpetrated by family members/ caregivers (childhood: 63.7%, adolescence: 49.5%), personal or family acquaintances (childhood: 23.9%, adolescence: 23.7%), or other types of persons including strangers and perpetrators who participants chose not to identify (childhood: 31.9%, adolescence: 33.3%). However, perpetrators of sexual violence in young adulthood and adulthood reflected an increase in these "other" types of perpetrators reported (young adulthood: 49.2%, adulthood: 56.4%) by those experiencing sexual violence, and sexual violence perpetrated by current/former partners (young adulthood: 38.5%, adulthood: 36.4%). This pattern was also observed among those reporting sexual violence in the last 12 months (current/ former partner: 43.8%, other: 50.0%). In addition, we observed an increase in cisgender and transgender women reporting experiences of sexual violence in relation to drug and sex work interactions in adolescence (cisgender women: 4.7%, transgender women: 4.8%) and young adulthood (cisgender women: 9.1%, transgender women, 17.7%). However, no significant differences in the perpetrators of sexual violence by gender identity were observed.
In the adjusted regression analysis (Table 3) , the odds of having ever experienced sexual violence in one's lifetime were 5 times greater for transgender women [adjusted odds ratio (AOR) = 5.1, 95% confidence interval (CI) = 2.6, 10.1] and nearly 4 times greater (AOR = 3.8, 95% CI: 2.3 to 6.4) 2). For cisgender women, this pattern of increased odds for experiencing sexual violence, relative to cisgender males, was first identified in adolescence (childhood: AOR = 1.6, 95% CI: 0.9 to 2.9; adolescence: AOR = 3.4, 95% CI: 1.5 to 7.4; young adulthood: AOR = 5.5, 95% CI: 2.6 to 11.4; adulthood: AOR = 7.5, 95% CI: 3.3 to 17.0). No significant differences were observed between transgender women and cisgender women. Independent of gender identity, sexual minority participants, compared with heterosexuals, were found to have over 2 times greater odds of having ever experienced sexual violence in their lifetime (bisexual: AOR = 2.8, 95% CI: 1.6 to 4.9; LGQ: AOR = 2.2, 95% CI: 1.3 to 3.8), with bisexual persons demonstrating increased risk of experiencing sexual violence during adolescence (AOR = 2.2, 95% CI: 1.1 to 4.3). Both age (AOR = 0.9, 95% CI: 0.8 to 0.95) and recent HIV diagnosis (AOR = 0.4, 95% CI: 0.2 to 0.8) were associated with decreased odds of having experienced sexual violence in one's lifetime.
In post hoc analyses, the only outcome for which there was a significant interaction effect between gender identity and sexual orientation was lifetime sexual violence (P = 0.10). See Supplemental Digital Content, Table 1 , http://links.lww.com/ QAI/B14. Adjusting for this interaction term reduced the odds of experiencing lifetime sexual violence for transgender women from 5.1 to 3.9 (95% CI: 1.8 to 8.6) times higher relative to cisgender men. In addition, the effect for LGQ participants became nonsignificant. When the results were restricted to cisgender men (see Supplemental Digital Content, Table 2 , http://links.lww.com/QAI/B14), sexual minority men were more likely to have experienced lifetime sexual violence (bisexual men: AOR = 4.3, 95% CI: 1.8 to 10.1; LGQ men: AOR = 4.0, 95% CI: 1.9 to 8.4) than heterosexual men. Among cisgender women, bisexual women had 3.1 (95% CI: 1.3 to 7.4) times higher odds of being a victim of sexual violence relative to heterosexual women, whereas no such differences were found among transgender women.
Lifetime Sexual Violence and Recent Risk Behavior
Adjusting for gender identity, sexual orientation, age, and time since HIV diagnosis, participants who reported a lifetime history of sexual violence (vs. those who did not) were 2.6 times more likely (95% CI: 1.2 to 5.5) to report harmful outcomes associated with their illicit drug use in the last 30 days. Associations between lifetime history of sexual violence and other recent sexual-or drug-risk-related behaviors in this sample (Table 4 ) reflected increased odds of reporting illicit drug use in the last 30 days (AOR = 1.9, 95% CI: 1.01 to 3.6), nonsignificant trends toward higher odds of reporting alcohol-related harms in the last 12 months (AOR = 1.7, 95% CI: 0.9 to 3.1), and having sold sex in the last 90 days (AOR = 1.8, 95% CI: 0.9 to 3.7).
Similarly, gender identity was not significantly associated with any of the risk-related outcomes except for selling sex, for which transgender women were 9 times more likely (AOR = 9.3, 95% CI: 1.7 to 50.0) to report selling sex relative to cisgender men. A nonsignificant trend was observed suggesting that transgender women had increased odds of reporting binge drinking in the last 30 days (AOR = 2.0, 95% CI: 0.96 to 4.1) and engaging in condomless sex in the last 90 days (AOR = 2.9, 95% CI: 0.98 to 8.4) relative to cisgender men. Exploratory analyses tested for interaction effects between lifetime sexual violence and gender identity on having sold sex in the last 90 days. No significant interaction effects were identified (P , 0.15), although these findings may be due to small cell sizes.
In addition, sexual minority participants had an increased odds of reporting multiple sex partners in the last 90 days (bisexual: AOR = 3.9, 95% CI: 2.1 to 7.4; LGQ: AOR = 2.5, 95% CI: 1.4 to 4.5) but were not more likely to have increased odds of condomless sex relative to heterosexuals. In contrast with the negative relationship observed 
DISCUSSION
Experiences of sexual violence were exceedingly common in this community-recruited HIV-positive sample, with one-third of adults reporting a lifetime history. Experiences of lifetime sexual violence for cisgender women (42.0%) and cisgender men (23.8%) in this HIV-positive sample were relatively comparable with national estimates of the general population in the United States (women 43.9%; men 23.4%). 2 National estimates are not available for transgender women at this time. Although limited research with PLWH has focused on the prevalence of lifetime sexual violence, estimates suggest between 30% 23 -35% 24 of men and 22%-44% 25 of women are affected, although one study observed 68% of HIV-positive women in the sample had a lifetime experience of sexual violence. 24 Another study observed well over half (67%) of HIV-positive transgender women in San Francisco reported experiences of forced sex or rape. 26 Comparatively, fewer men in our HIV-positive sample reported experiences of lifetime sexual violence, although estimates for cisgender women and transgender women were relatively similar to previous work.
For different developmental periods measured across the lifespan, the burden of sexual violence, relative to cisgender men, was disproportionately shouldered by transgender and cisgender women. This gendered disparity was most pronounced for transgender women in this HIV-positive sample, where over half had experienced sexual violence at some point in their lifetime, one-third of whom reported experiences of victimization in childhood and adolescence. Despite these disparities, it is important to recognize that the lifetime prevalence of sexual violence among men, and in particular sexual minority men, was quite high, predominantly reflecting experiences of sexual violence in childhood (16.8%). During these early developmental stages, PLWH reported experiences of sexual violence were predominantly perpetrated by family members/caregivers. Sexual violence was increasingly perpetrated by sexual partners and "other" persons outside their family and personal networks as the developmental assessment periods moved from childhood toward adulthood. In relation to more recent risk-related vulnerabilities, PLWH with a lifetime history of sexual violence were significantly more likely to report harmful patterns of illicit drug use in the last 30 days, with trends toward increased engagement in harmful drinking patterns and sex work. Previous research has identified a heightened risk for sexual and substance use behaviors among persons with a history of sexual victimization; subsequently placing them at increased risk of acquiring HIV. 10, 11 Similarly, among PLWH with a history of sexual violence, this increased risk for sexual and substance use behaviors are also observed, which can contribute to an increased risk of subsequent transmission and poorer HIV treatment outcomes (eg, antiretroviral therapy nonadherence, poorer viral suppression). 13, 15, 27, 28 These findings suggest that as out-of-care HIV-positive transgender women, one in 3 were victimized in their youth. Such acts of sexual violence during their childhood and adolescents was most commonly perpetrated by family members and caregivers charged with their safety and wellbeing, as well as, "other" types of persons external to their home environments (eg, strangers). Given the high rates of victimization experienced by these transgender women early in their development both within and outside the home environment, it appears critical that public institutions, such as schools, must provide targeted gender-affirming primary violence prevention efforts throughout these key developmental states. Enacting such protections echoes the need for further sociostructural actions to reduce the social marginalization of transgender and gender nonconforming youth, extending beyond the Obama Administration's unprecedented Transgender Bathroom Directive that aimed to protect the right of transgender youth to use the bathroom that corresponds with their gender identity in public schools. 29, 30 Nationally institutionalized sociostructural actions that aim to educate the public about gender minority youth and adults, and ensure protected access across school, recreational, employment, housing, and other civic activities, are needed to establish and reinforce gender-inclusive social norms and civil liberties in the United States. The recent removal of the Transgender Bathroom Directive by the Trump Administration limits the potential reach of such sociostructural protections to the discretion of individual states. 31 Findings further identify heightened vulnerability for transgender women at each assessment period across the lifespan, who were more likely to report currently engaging in sex work and exposure to sexual violence within sex work and drug-related contexts in adolescence and young adulthood. Experiences of sexual violence in the recent past were predominantly perpetrated by romantic partners and "other" types of individuals external to their immediate social networks (eg, strangers, law enforcement). The extant literature suggests sexual violence, especially early in life, may increase women's entrance into sex work. 11 For transgender women, in particular, sex work may be viewed as one of the few gender-affirming employment options when faced with stigma and discrimination that limits access to more traditional job opportunities. 32, 33 In this context, our findings suggest secondary violence and HIV prevention efforts need to prioritize gender-affirming employment opportunities to help protect against exposure to subsequent sexual violence vis-à-vis sex work or economic dependence on sexually abusive romantic partners. 5, 34 This would require the advancement of policies to generate transinclusive employment opportunities and extend federal nondiscrimination protections beyond those afforded to transgender military service members and transgender employees of federal contractors under the Obama Administration. [35] [36] [37] To date, transgender persons lack protections from broad-based discrimination (eg, housing, employment, education, public accommodations, etc.) in 31 US states. 38 The generalizability of the current study is limited by cross-sectional analyses of self-report data from a diverse, but nonnationally representative, community-based sample of PLWH across the United States. Reflecting potentially stigmatizing experiences, sexual violence is typically underreported, 39 and recall bias may differentially affect reports of sexual violence across different contexts (eg, sexual assault involving drugs or alcohol vs. forcible rapes) 40 and over the different developmental periods covered (eg, childhood vs. young adulthood). 41 For example, recall of experiences of sexual violence from early childhood may differ from that in the last 12 months; as such, these data may reflect a more conservative estimate of sexual violence across the lifespan. Similarly, HIV-related risk behaviors were not assessed across equivalent recall periods, with harms related to alcohol use assessed over a longer recall period than others (12 months vs. 30-or 90-day recall). For those few participants more recently diagnosed, recall of sexual and substance use may be reflective of behaviors before HIV diagnosis. Despite these limitations, the sample reflects respondents from priority populations in the US HIV epidemic, 42 inclusive of a sample of transgender women large enough to allow comparative analyses of experiences with sexual violence by gender identity that extends beyond the cisgender man-woman binary.
These findings overall suggest that HIV programming for PLWH must assess for a history of sexual violence and the sequelae of its long-term associated traumas, particularly as they may be driving ongoing behavioral health risks (eg, substance use and sexual health vulnerabilities). In kind, services responsive to these sequelae should be integrated into ongoing HIV treatment as prevention efforts aimed at improving individual health and reducing subsequent HIV incidence in priority populations across the United States. Such programming, particularly for cisgender and transgender women should be gender affirming, recognizing the unique social vulnerabilities all women face across the lifespan. For transgender women, these findings underscore an urgent need for both primary and secondary violence prevention efforts to reduce their social marginalization and afford legal protections from further sexual, social, and economic victimization.
